Supplementary
-The detailed results of Figure 1 in main text. We observed that the self-consistency results will be always increased with longer PSP(m, n), while the LOO results will firstly reach a peak value then decrease. The opimal PSP(m, n) with the highest LOO results were marked in red. Table S2 -The performances of self-consistency and leave-one-out validation for 72 PK groups without less than 30 positive phosphorylation sites. Only performances of conventional 4-fold cross-validation were shown. The results of LOO are quite similar with the n-fold cross-validation for these PK groups. Table S3 -The performances of self-consistency and leave-one-out validation for other PK groups with less than 30 sites. Table S4 -We compared GPS 2.1 and GPS 2.0. In GPS 2.0, the average Sn values of LOO and self-consistency were calculated as 55.11% and 96.46%, while the two Sn values were 70.73% and 94.18% in GPS 2.1. In this regard, with the MLS method, the average Sn of the LOO was significantly increased 15.62%, while the average Sn value of the self-consistency was reduced 2.28%.
Table S5
-The comparison for 72 PK groups with ≥ 30 sites. For the 72 PK groups, the results of leave-one-out validation are quite similar with n-fold cross-validation. In GPS 2.0, the average Sn values of LOO and self-consistency were calculated as 62.89% and 90.19%, while the two Sn values were 69.46% and 89.09% in GPS 2.1. In this regard, with the PS method, the average Sn of the LOO was significantly increased 6.57%, while the average Sn value of the self-consistency was reduced Table S1 -The detailed results of Figure 1 in main text. We observed that the self-consistency results will be always increased with longer PSP(m , n ), while the LOO results will firstly reach a peak value then decrease. The opimal PSP(m , n ) with the highest LOO results were marked in red. 
